Brachioradial pruritus is a specific subtype of neuropathic pruritus that commonly presents in women. This condition is a type of neurological itch that mostly involves the dorsal forearm. It is more common in fair-skinned females, is exacerbated by exposure to bright sunlight or ultraviolet radiation (UVR), and is associated with degenerative changes in the cervical spine. Diagnosis is difficult, and is usually delayed for 2-3 years. We describe a patient who suffered brachioradial pruritus for many years and was misdiagnosed by multiple specialists until she presented to our pain clinic. The patient had undergone invasive diagnostic testing by previous specialists but this had not led to diagnosis. After a thorough history and exam, the diagnosis of brachioradial pruritus was considered and the patient was treated with anticonvulsant medications, as these have been shown to be effective in this condition. This case is of interest to all physicians treating female patients as consideration of this diagnosis can avoid unnecessary invasive diagnostic testing.
Introduction
Pruritus is a common symptom, often caused by various skin conditions. However, it can also be a symptom of many other conditions, including rheumatic, endocrine, renal, hepatic, infectious, malignant and iatrogenic, as well as neuropathic, also referred to as neuropathic itch. Brachioradial pruritus (BP) is a specific subtype of neuropathic pruritus, which also includes notalgia parasthetica, postherpetic neuralgia, and multiple sclerosis. BP presents mostly as a dorsal forearm itch. It is more common in fair-skinned females, with some studies suggesting that more than 70% of cases occur in women [1, 2] . The condition is often exacerbated by exposure to bright sunlight or ultraviolet radiation (UVR). Diagnosis is difficult, and is usually delayed for 2-3 years, but a combination of C5-C6 dorsolateral arm involvement (bilateral in 75% of cases), spinal abnormality and radiculopathy at these levels is highly suggestive. However, it is unclear whether cervical radiculopathy is at fault or is just a confounding factor, and the absence of either radiculopathy or exacerbation by UVR exposure does not preclude the diagnosis. Theïce packsign is considered pathognomonic for diagnosis and includes alleviation of pruritus when an ice-pack is applied to the * Corresponding author.
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involved region and a return of symptoms when the ice-pack is removed [3] . We describe a patient who suffered brachioradial pruritus for many years and was misdiagnosed by multiple specialists until she presented to our pain clinic.
Case presentation
The patient was a 52-year-old woman who presented for evaluation of severe pruritus localized over her biceps and dorsal forearms. The patient had been suffering from this condition intermittently for 10 years but the symptoms had been worsening over the past year. She had initially been evaluated by her obstetrician during a routine well-woman exam. Her obstetrician suggested she see her primary care provider, who referred her to a neurologist and dermatologist for this issue. Through her many physician appointments, she had tried a variety of topical creams, including lidocaine and capsaicin, as well as medications such as diphenhydramine for assistance with the pruritis, but she had received no benefit. Skin biopsies had not led to diagnosis. The patient finally presented to our pain clinic for further assistance with her condition (Figs. 1 and 2).
Along with the history provided above, the patient reported that she routinely enjoyed sunbathing and occasionally used UV tanning beds. Additionally, she had a longstanding history of cervicalgia and neck pain with cervical radiculopathy. A recent cervical magnetic resonance scan had shown diffuse degenerative disease from C3 to C6. Upon further questioning the patient said she would occasionally place ice over her arms to help alleviate the symptoms when they were severe, though it would only replace the pruritis with feeling of coldness and numbness. The patient also demonstrated a positive "ice pack" sign in clinic.
Given this information, the patient was diagnosed with brachioradial pruritus and trialed on gabapentin. She was slowly titrated up on this medication over several weeks until she reached a steady state. Initially the patient felt moderately sedated when starting the medication and would primarily take the medication before bedtprovided above, the patient reported that she routinely enjoyed sunbathing and occasionally used UV tanning beds. Additionally, she had a longstanding history of cervicalgia and neck pain with cervical radiculopathy. A recent cervical magnetic resonance scan had shown diffuse degenerative disease from C3 to C6. Upon further questioning the patient said she would occasionally place ice over her arms to help alleviate the symptoms when they were severe, though it would only replace the pruritis with feeling of coldness and numbness. The patient also demonstrated a positive "ice pack" sign in clinic.
Given this information, the patient was diagnosed with brachioradial pruritus and trialed on gabapentin. She was slowly titrated up on this medication over several weeks until she reached a steady state. Initially the patient felt moderately sedated when starting the medication and would primarily take the medication before bedtime so it would not interfere with her daily routine. The patient Fig. 2 . Magnetic resonance scan of the cervical spine demonstrating diffuse degenerative changes. eventually reported that she was able to tolerate the medication and slowly increased the dosage to 400 mg three times a day. She was soon able to tolerate the medication with no side-effects and slowly started noticing improvements in her symptoms. After several weeks of being on the medication she reported significant improvement in her symptoms and reported minimal side-effects.
Discussion
The etiology is not completely understood, though different series have shown increased rates of concomitant cervical spine disease at C5-C8 levels in patients with BP. A recent study of 120 patients with different types of chronic pruritus (CP), including BP, suggested a reduced descending inhibitory system in CP and sensitization of cutaneous mechano-and heat-sensitive C-fibers [4] . However, the mechanism of pruritus in these patients is still elusive.
For cases where surgical decompression is not indicated, treatment is usually based on avoidance of UVR exposure as well as medication, though it is unclear what medical regimen is most effective. Some studies have found anti-depressants and anticonvulsants to be beneficial. Amitriptyline, fluoxetine and doxepin have been shown to be helpful. Gabapentin was also helpful and was the drug most prescribed when pruritus was described as most intense. Importantly, there is evidence that shorter treatment is associated with a lower response rate, suggesting the need for chronic medical treatment of BP [5] .
Topical antihistamines and capsaicin have not been effective. In a recent case report, one patient's refractory BP had a good response to topical amitriptyline and ketamine, after systemic therapy had failed, including with gabapentin and cyclobenzaprine. Of note, however, is that the patient had not been treated with systemic anti-depressants prior to this. This does present an interesting approach, sparing the patient systemic medical treatment [6] . However, given the overall safety of antidepressants and neuropathic agents, we believe physicians should consider this approach if more conventional treatments have failed.
Another approach to treatment targets the radiculopathy associated with BP with interventional injections. A recent case series described the use of computer tomography (CT)-guided cervical nerve root blocks for treatment of BP. Of the three patients who underwent trans-foraminal epidural steroid injections (TFESI) of the cervical spine under CT guidance, immediate positive results were obtained in two. The third patient required repeated injections with the addition of mexiletine for relief [7] . This interventional pain procedure may be considered after more conservative therapies have been trialed.
Conclusion
Brachioradial pruritus can be a challenging condition to diagnose and may present to a variety of subspecialists. The diagnosis should be entertained in female patients in their 40 s or 50 s with a history of UVR exposure, degenerative changes in their cervical spine, and symptoms of pruritis in their dorsal forearms. The "ice pack" test can be easily applied in the clinic and may aid diagnosis. Our case demonstrates that these patients can often be misdiagnosed and can have unnecessary invasive procedures such as biopsies with no relief in symptoms. Physicians should consider this diagnosis and can instead try patients on medications such as antidepressants or anticonvulsants as a conservative measure before investigating more invasive options.
